. Alignment of Ds-GST1, Ds-GST2, Ds-GST3 and Ds-GST4 from D. squalens with homologs from Sphingobium sp. SYK-6 (LigE and LigF), and P. chrysosporium (Pc-FuA1). Table S1 . Putative GST encoding sequences of D. squalens with corresponding JGI protein IDs (http://genome.jgi-psf.org/Dicsq1/Dicsq1.home.html) identified in this study.
File S1. Materials and methods for cloning, heterologous expression and purification of Ds-GSTs.
Cloning of Ds-GSTs
The genes encoding D. squalens Ds-GST1 and Ds-GST2, and Sphingobium sp. SYK-6 LigF, used as a positive control, were codon-optimized for E. coli, synthesized and cloned into a pET-24a(+) vector Amplification products were ran on 1% agarose gel, the correct size fragments were cut off and purified by using Wizard® SV Gel and PCR Clean-Up System (Promega). The fragments were digested with NdeI and BamHI (Promega), ligated into pET28a (T4 DNA ligase, Thermo Scientific) and transformed into E. coli DH5α. Selected transformants were sequenced (Macrogen, The Netherlands) and sub-cloned into E. coli Rosetta Conserved amino acid residues are highlighted in red. LigE secondary structure elements, -helixes and -sheets, are shown above the sequence alignment. JGI protein ID numbers are: Ds-GST1, 82843;
Ds-GST2, 56311; Ds-GST3, 102613; Ds-GST4, 61773 and Pc-FuA1, 5118. NCBI accession numbers S7 are: LigE, BAA02032 and LigF, WP_014075191. The multiple-sequence alignment was generated by ESPript 7 . The amino acid sequence similarity between the four Ds-GSTs ranged from 42% to 55%.
Despite the low amino acid sequence similarity, 17-25%, between Ds-GSTs and Sphingobium sp.
SYK-6 LigE and LigF, the key amino acid residues, e.g. those responsible for non-covalent anchoring of -glutamyl (Asp-71 and Ser-72) and glycyl (Tyr-133 and Arg-138) GSH moieties in LigE 8 , are well conserved in Ds-GST1 and Ds-GST3. In Ds-GST2 and Ds-GST4, these residues are replaced by Glu and Lys, respectively. Sequence and crystal structure analyses have revealed a conserved Ser residue near the thiol of the bound GSH in the active site of LigE, LigF and P. chrysosporium GSTFuA1 (Ser-21, Ser-14 and Ser-22, respectively) that may have a role in the binding of GSH 8, 9 . This residue was also present in Ds-GST1 (Ser-20), Ds-GST2 (Ser-19) and Ds-GST4 (Ser-20). In Ds-GST3, Asn-24 was detected instead of Ser. Surrounding residues, Trp-20 and Pro-22 in LigE, are considered to be a characteristic feature in the GSTFuA class enzymes 10 , and they were conserved in the studied DsGSTs, except Ds-GST3 in which Pro was replaced by Leu-25 residue. 37  129051  38  134414  39  173218  40  105731  41  83422  42 49777
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